We assessed the impact of interpreter services on the cost and the utilization of health care services among patients with limited English proficiency.
| Elizabeth A. Jacobs, MD, MPP, Donald S. Shepard, PhD, MPP, Jose A. Suaya, MD, MBA, and Esta-Lee Stone, MS, OTR/L the study was conducted from June 1, 1995, through May 31, 1997, at 4 health centers serving approximately 122 000 patients. These health centers were staffed by salaried physicians ("staff model") and were part of a large Massachusetts health maintenance organization (HMO) that implemented comprehensive interpreter services for Spanish-and Portuguese-speaking patients on June 1, 1995 (beginning of year 2 of the study). The services were provided by 5 full-time trained interpreters who were available to help patients 24 hours a day either by telephone or during walk-in visits and at all points of contact in the HMO.
HMO members were eligible for the study if they were at least 18 years old at the beginning of the study and were continuously enrolled in 1 of the 4 centers that had the new interpreter services. Eligible members who used the interpreter services at least once during year 2 of the study constituted the interpreter service group. A random sample of 10% of all other eligible members who had accessed care at 1 of the 4 centers at least once during year 2 of the study formed the comparison group. The comparison group was used to control for secular trends in use of health care services that were independent of the implementation of interpreter services.
The data abstracted from the automated medical record system included demographic information and information about utilization of preventive, primary care, and emergency department services. For preventive services, our measure was the percentage of recommended services (appropriate for age and gender) received each year by each person. Measures of primary care utilization included annual number of health center office visits and phone calls, urgent care visits and phone calls, and prescriptions written and filled.
Cost data included both the direct costs of providing interpreter services and the costs of net changes in health care utilization that occurred after the new services were implemented. Direct costs included interpreter salaries, fringe benefits, and overhead costs. The cost allocated to each health care service delivered before and after the new services were implemented was the average Medicaid fee-for-service payment in Massachusetts during the 2 years of the study. We used the costs to the Massachusetts Division of Medical Assistance to provide this organization with information about the impact of interpreter services on the cost of care for Massachusetts patients with limited English proficiency. The estimated net cost of medical interpretation per person per year in the interpreter service group included the cost of [15] [16] [17] [18] Many health care providers do not provide adequate interpreter services because of the financial burden such services impose. 19, 20 However, these providers fail to take into account both the consequences of not providing the services and the potential cost benefits of improving communication with their patients. The failure of health care providers to consider these issues is at least partially attributable to the paucity of data documenting the full costs and benefits of interpreter services. To acquire a better understanding of these costs and benefits, we assessed the impact of implementing a new interpreter service program on the cost and utilization of health care services among patients with limited English proficiency.
METHODS
The study setting and sample have been described extensively elsewhere. 21 Briefly,  RESEARCH AND PRACTICE  interpretation plus the net change in costs of health care utilization. We compared receipt of preventive services, primary care, and hospital-based care and the cost of that care before and after adequate interpreter services were implemented. We compared changes in the interpreter service group with those in the comparison group by calculating the net mean difference (the change in the interpretive service group minus the change in the comparison group) and by modeling this difference in a linear regression model with the within-person difference as the outcome variable. (Within-person differences reflect the change in utilization and the cost of care for each person in the study both before and after implementation of the interpreter services.) In this manner, differences in absolute level of services or costs between the 2 groups attributable to measured or unmeasured characteristics were controlled. 22 
RESULTS
There were 380 patients in the interpreter service group and 4119 in the comparison group. The majority of interpreter service group patients spoke Spanish (n = 300). Compared with the comparison group, the interpreter service group had more females (63% vs 57%); the patients were older (mean age 45 ±14 years vs 42 ±14 years) and lived in zip codes with lower median incomes. We adjusted for these differences in the regression analyses. Mean years of enrollment were similar between the 2 groups.
Utilization of Care
Relative to the comparison group, the interpreter service group showed significantly greater increases per person per year in the following services: percentage of the recommended preventive services received (7.3% vs 2.7%; P = 0.033), number of office visits made (1.74 vs 0.71; P = 0.014), and number of prescriptions written (1.70 vs 0.52; P = 0.001) and filled (2.38 vs 0.88; P < 0.001). Use of the emergency department was rare among both groups. Although the interpreter service group experienced a net reduction in emergency department visits per person per year relative to the comparison group (-0.04 vs 0.02), this change was not statistically significant (P = 0.24).
Cost of Care and Interpreter Services
Preventive services, primary care, and total costs increased among both groups between years 1 and 2 of the study, and emergency department costs increased among the comparison group and decreased among the interpreter service group (Table 1) . The increase in the cost of providing primary care was greater for the interpreter service group than for the comparison group and resulted in a significantly greater increase in the overall cost of care for the interpreter service group. The cost of providing 1 year of interpreter services for Spanish-and Portuguese-speaking patients was $245 363 and 3089 documented interpretations were performed in the second year of the study, with an average cost of $79 per documented interpretation. The estimated total cost per person (among the interpreter service group) of providing interpreter services was $279 (Table 2) , the sum of the average cost of interpretation ($234) plus the average increase in cost of care ($45) per person. The average cost for the total number of enrollees in the 4 health centers was $2.40 per HMO member per year.
DISCUSSION
We found that providing professional interpreter services in a large staff-model HMO increased delivery of health care to patients with limited English proficiency. We also found that the majority of the increase in cost of care was attributable to the provision of interpreter services. Patients who used the new interpreter services had significant increases in the receipt of preventive services, physician visits, and prescription drugs, which suggests that interpreter services enhanced these patients' access to primary and preventive care for a moderate increase in cost.
We consider this cost to be reasonable in the context of reimbursement costs for other types of care during 1995-1997. For example, annual Medicaid expenditures in 1996 for persons with mood disorder, diabetes, or heart disease were $1957, $1563, and $2328, respectively. 23 Compared with these Medicaid expenditures, the expenditure of $279 per person per year for interpreter services was reasonable, especially because interpretation improved patients' utilization of preventive and primary care services, such as follow-up visits and medications, that potentially may reduce costly complications of these and other conditions. The statistically significant increase in receipt of preventive services also suggests that improving language access for patients who have limited English proficiency may lower the cost of care in the long run. Several limitations should be considered in interpreting our findings. First, the sample size of the interpreter service group was small and may not have provided sufficient power for detection of some effects. Second, we abstracted data for only 1 year after the new interpreter services were implemented, possibly too short a time to fully assess the impact of the new services. Third, the data did not measure all of the potential benefits of these services, such as improved communication and quality of care. Likewise, the measures of health care utilization in our study did not capture all of the potential costs or cost benefits to insurers that may result from providing interpreter services. For example, interpreters may impact utilization of physician time or diagnostic testing which could either increase or decrease costs to the insurer. Conflicting evidence exists regarding whether or not the presence of an interpreter increases expenditure of physician time 24, 25 ; however, some evidence suggests that the ordering of laboratory tests is reduced when interpreters are present, thus reducing costs. 24 Including data on such potential costs and cost benefits in our study may have had the effect of reducing our net cost of implementation of interpreter services. The study setting also may have affected our findings. The study was conducted at a well-established staff-model HMO with enrollees who were continuously insured for an average of more than 3 years. These services may have had a different impact on a patient population in a different health system or a patient population with less familiarity with, or less access to, a health care system. On the other hand, use of hospital services in the HMO was well below national averages, so savings could be greater in other settings. The cost estimates reflect the perspective of a single insurer and would likely be higher if calculated from a private insurer's perspective. The costs measured in our study reflect the costs of hiring staff interpreters in a large health care system." The costs of providing interpreter services via outside agencies or via telephone would likely differ.
Finally, we know from national data that the cost per interpretation in our study was excessively high. The average length of interpreter time per documented encounter was 2.55 hours, compared with about 1 hour in established programs. It appears that the interpreters were underused either because the number of full-time interpreters needed at the start of the program was overestimated or because providers were not aware of the new services and thus did not use them when needed. The costs of most interpreter services programs are more reasonable (about $35 per interpretation vs $79 in our study) than represented in our study. 26 Despite these limitations, our research has important clinical and policy implications. Patients who have limited English proficiency need to be able to communicate adequately with their health care providers if access to health care is to improve for this large and growing US population. While this fact seems obvious, millions of patients are denied adequate care every day because they do not speak English or do not speak English well. Both policymakers and health care providers are unaware of how interpretation services may benefit providers and their patients, and providers are reluctant to shoulder costs for which they are not reimbursed. Better data is needed to allow them to make more informed choices, and providers need reimbursement from insurers such as Medicaid for the provision of interpreter services. 
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